A micromethod involving the use of fluorescent derivatives of 1-dimethylaminonaphthalene-5-sulphonyl chloride (Gray & Hartley, 1963) has been used in a parallel study of the structure of peptide C8Pla (as defined by Ambler, 1963) of the Pseudomonas cytochrome c-551. The basis of the method was a modification of the phenyl isothiocyanate procedure for the removal of the N-terminal residue (Edman, 1950 a, b), followed by investigation of the free amino groups of the residual peptide The very high sensitivity of the fluorescent end-group reagent used enabled the subtractive procedure to be applied over six consecutive steps, commencing with approx. 0-02 timole of peptide. The partial sequence Gly(Pro2,Ileu)-Met-Pro-Pro-Asp(NH2)-Ala had already been determined by cyanogen bromide cleavage and partial acid hydrolysis (Ambler, 1963) .
A micromethod involving the use of fluorescent derivatives of 1-dimethylaminonaphthalene-5-sulphonyl chloride (Gray & Hartley, 1963) has been used in a parallel study of the structure of peptide C8Pla (as defined by Ambler, 1963) of the Pseudomonas cytochrome c-551. The basis of the method was a modification of the phenyl isothiocyanate procedure for the removal of the N-terminal residue (Edman, 1950 a, b) , followed by investigation of the free amino groups of the residual peptide The very high sensitivity of the fluorescent end-group reagent used enabled the subtractive procedure to be applied over six consecutive steps, commencing with approx. 0-02 timole of peptide. The partial sequence Gly(Pro2,Ileu)-Met-Pro-Pro-Asp(NH2)-Ala had already been determined by cyanogen bromide cleavage and partial acid hydrolysis (Ambler, 1963) .
The peptide (0-02 ,imole) was oxidized with performic acid, to convert methionine into its sulphone. The oxidized peptide is referred to below as CPO, and in subsequent stages of degradation as CPOb1, CPO,2, according to the convention adopted by Ambler (1963) . Interaction of peptides with the sulphonyl chloride attaches the fluorescent dimethylaminonaphthalenesulphonyl residue to free amino groups.
Abbreviations. The 1-dimethylaminonaphthalene-5-sulphonyl derivatives are indicated by the term DNS-.
Phenyl isothiocyanate degradation. The oxidized peptide (CPO) was dissolved in 0 1 ml. of water in a 5 ml. stoppered tube, and 10 ul. was removed for end-group studies. To the remainder was added 0-2 ml. of a solution of phenyl isothiocyanate in pyridine (5 %, v/v). The resulting single-phase mixture was incubated overnight at room temperature, and, after the addition of 0-2 ml. of water, the pyridine and excess of phenyl isothiocyanate were removed by four extractions with 3 ml. of benzene.
The aqueous solution was then freeze-dried in situ, and 0-2 ml. of acetic acid saturated with anhydrous hydrogen chloride was added. After 30 min. at room temperature, the acid was removed in vacuo and the residual peptide dissolved in 0-1 ml. of water. A portion corresponding to one-tenth of the original material was removed for end-group studies, and the remainder resubmitted to the degradation procedure. At each successive cycle a similar portion was removed.
N-Terminal studies. Samples from each cycle of the phenyl isothiocyanate degradation, corresponding to approx. 2 ,um-moles, were placed in small fermentation tubes containing 10 ,u. of 0 1 Msodium hydrogen carbonate in ammonia-free water.
To each of these was added 15 ,l. of a 1 % (w/v) solution of 1-dimethylaminonaphthalene-5-sulphonyl chloride in acetone, forming a single-phase reaction mixture. After 2 hr. at room temperature, during which time all excess of reagent had been hydrolysed to sulphonic acid, the mixture was applied as a 2 cm. band to a strip of WVhatman no. 3 MM paper. High-voltage ionophoresis was then carried out for 1-5 hr. at 120 v/cm., with the apparatus describedby Gross (1961) . The buffer used was 10 % (v/v) ofpyridine in 0 4 % acetic acid, pH 6 5, in which all of the DNS-peptides move towards the anode. The labelled peptides were located by their yellow-green fluorescence under an ultraviolet lamp, and their mobilities measured relative to that of 1-dimethylaminonaphthalene-5-sulphonic acid, which has a blue fluorescence on paper. The true origin is indicated by the position of the sulphonamide, which is formed from ammonia contained in the reagents and the sulphonyl chloride, and which is neutral at this pH. The DNS-peptides were eluted with 6 N-hydrochloric acid directly into capillary tubes, which were then sealed and heated at 1050 overnight. The hydrolysates were dried in vacuo, and the N-terminal DNS-amino acid residues identified by high-voltage ionophoresis at pH 4-40 (0-4 % of pyridine in 0-8 % acetic acid) and at 80 v/cm. for 2j hr. (Gray & Hartley, 1963) .
CPO, after the labelling, gave a single band of DNS-CPO, having a mobility of 0-42 relative to that of the sulphonic acid. After the first and second cleavages, single bands were again obtained, the mobilities of DNS-CPOal and DNS-CPO/2 being 0 43 and 0 47 respectively. At the third stage two bands were obtained, one having a mobility identical with that of DNS-CPOi2, the other moving faster (mobility 0.52). This suggested incomplete cleavage at the second stage, resulting in the production of CPOb2 together with CPO13 at the third stage. Cleavage appeared to be complete at all subsequent stages, although two peptides were always obtained, owing to the incomplete cleavage of the second stage. The DNS-CPO04 (mobility 0.56) and DNS-CPO,5 (mobility 0 78) were obtained in reasonable yield. The DNSCPOf6 was identified as a very weak band (mobility 0 94), moving in the tail of the dimethylaminonaphthalenesulphonic acid band. Subsequent stages were unsuccessful, since labelling was inhibited by the presence of an accumulation of oxidized pyridine products.
After hydrolysis of the bands, each gave rise to a single fluorescent spot at pH 4 40, corresponding to the N-terminus of the peptide. In order, the residues identified were DNS-Gly, DNS-Pro, DNSIleu, DNS-Pro, DNS-MetSO2 and DNS-Pro.
DNS-CPOi6 did not give an identifiable product.
Thus the N-terminal sequence was established as Gly-Pro-Ileu-Pro-Met-Pro-, in complete agreement with the conclusions reached by the larger-scale methods used by Ambler (1963) .
Generally it is not necessary to purify the DNSpeptides before hydrolysis, and this may be undesirable when only very small amounts (1 itmmole) are available. Here the large number of proline residues present made it desirable to obtain additional information, such as extent of cleavage and mobilities of the DNS-peptides. These mobilities were inversely proportional (± 5 %) to the molecular weights of the DNS-peptides, so that useful confirmation of the proposed structures was obtained in this way. SUMMARY 1. A micro-technique for stepwise sequential analysis of small quantities of peptide is outlined.
2. By applying this method to 0-02 ,umole of a chymotryptic peptide from P8eudomona8 cytochrome c-551, the N-terminal sequence Gly-Pro-Ileu-Pro-Met-Prowas determined.
W Neuraminic acid may readily be split from substances containing it either with O-1N acid at 800 or with the enzyme neuraminidase. The rate and extent of hydrolysis may conveniently be followed by means of the thiobarbituric acid reaction (Warren, 1959; Aminoff, 1961) , which estimates only the free acid. Generally, acidic hydrolysis is rapid; after about 1 hr. it is maximal and has usually been assumed to be quantitative. Likewise the liberation of neuraminic acid by neuraminidase is often found to go essentially to completion, though in some substances, particularly those from epithelial mucus, there is some residual neuraminic acid relatively resistant to this enzyme (Warren & Spicer, 1960) . This investigation originated with the observation that bovine cervical mucopolysaccharide behaved anomalously on hydrolysis in 04IN acid at 800; the shape of the hydrolysis curve (amount of neuraminic acid estimated by thiobarbituric acid against time) was not that predicted for the second member of a sequential series of first-order irreversible reactions; the time of maximal hydrolysis was 2-5 hr., and the maximum amount released, as estimated by thiobarbituric acid with N-acetylneuraminic acid as standard, was only 65 % of the amount estimated by the direct Ehrlich's reaction (Werner & Odin, 1952) . Furthermore, only an apparent 38 % of the total neuraminic acid was removed at all readily with neuraminidase.
